Growth of streptomycin-dependent mutants of Escherichia coli K-12 was insensitive to valine when dihydrostreptomycin was present in a nonlimiting concentration in glucose-salts medium. Acetohydroxy acid synthase was derepressed under these conditions, owing to relaxation of catabolite repression. Valine sensitivity and catabolite repression were restored when streptomycindependent E. coli K-12 mutants were grown with limiting dihydrostreptomycin. End product repression of acetohydroxy acid synthase under conditions of relaxed catabolite repression was effected by any two (or more) end products except the combination valine plus isoleucine, which caused derepression. Single end products had no detectable effect on acetohydroxy acid synthase formation.
(AHAS) from Escherichia coli K-12 has been shown to consist of a single entity (1) in contrast to the AHAS of other strains, which may consist of two distinct activities (1) . The AHAS of E. coli K-12 has been shown to be extremely sensitive to feedback inhibition by valine (7) . Growth of E. coli K-12 on glucose-salts medium is inhibited by valine, and this inhibition has been attributed to isoleucine starvation caused by inhibition by valine of AHAS (7, 9) , which is a common enzyme in the biosynthetic pathways leading to valine and isoleucine (9) .
Recently, we have shown that inhibition of growth of E. coli K-12 on glucose-salts medium by valine is overcome if the medium is supplemented with cyclic adenosine 5'-monophosphate (11) . A further observation was that E. coli K-12 is valine insensitive on minimal medium in which acetate is the sole source of carbon (11) . It was concluded (11) that catabolite repression of AHAS (3) was involved, in addition to feedback inhibition, in the inhibition by valine of the growth of E. coli K-12 on glucose-salts medium.
Streptomycin (SM)-dependent mutants of E.
coli, when growing on glucose-salts medium containing a nonlimiting concentration of antibiotic (SM or dihydrostreptomycin [DSM]), excrete valine into the culture medium (2, 10) .
Under these conditions of growth, SM-dependent E. coli K-12 is not inhibited by exogenous valine (8) .
In the present work, we investigated three types of regulation (feedback inhibition, multivalent repression, and catabolite repression) in SM-dependent E. coli K-12. The results provide evidence that SM-dependent E. coli K-12, when growing on glucose-salts medium with a nonlimiting amount of SM, is valine insensitive because of relaxation of catabolite repression of AHAS. The results show also that the degree of catabolite repression is moderated by SM. 
MATERIALS AND METHODS

RESULTS
Effect of valine on growth of SM-dependent E. coli K-12. The growth of all 23 SMdependent mutants of E. coli K-12 was unaf-fected by 10-3 M L-valine when grown on glucose-salts medium containing 1 mg of DSM sulfate per ml. Growth of the parent strain became linear upon the addition of 10-' M L-valine to the glucose-salts medium (Fig. 1) . When the organisms were grown on glucosesalts medium containing 25 jig of DSM sulfate per ml, the rate of growth of the SM-dependent mutants was slightly less than optimal and became linear after the addition of valine. When isoleucine was added, growth increased to the DSM-limited rate ( Fig. 2 ; see Table 2 ). These results demonstrated that the valine sensitivity of E. coli K-12 was masked in the SM-dependent mutants growing on glucosesalts medium with nonlimiting DSM.
Activity of AHAS in SM-dependent mutants of E. coli K-12. Table 1 shows the relative activities of AHAS in wild-type K-12 and in SM-dependent K-12 grown on glucose-salts medium. The AHAS activity in SM-dependent K-12 grown with nonlimiting DSM (valine insensitive) was 1.8 times that found for the same culture grown with limiting DSM (valine sensitive) ( Table 1 ). The feedback "sensitivity to valine of the AHAS of E. coli K-12 (wild type) and of an SM-dependent mutant grown with nonlimiting DSM were the same. Maximal inhibition for the AHAS of both strains was 78% (Fig. 3) .
The rate of growth and the specific activity of catabolite-sensitive enzymes in sonic extracts of cells grown with different concentrations of DSM were directly proportional to the antibiotic concentration (Table 2) coli K-12 by end products. Table 3 shows the effect on AHAS activity of growth of SMdependent E. coli K-12 on glucose-salts medium containing biosynthetic end products in various combinations. None of the four end products when used alone at the concentrations shown had an effect on the amount of AHAS formed. On the other hand, any combination of two end products was sufficient to cause some repression, except for the combination of isoleucine with valine, which caused a moderate degree of derepression (see also reference 1). The pattern of end product repression shown in experiment 1, Table 3 , was highly reproducible. Some variability was found in experiments with pantothenate (7: Table 3 ). However, the combination of any amino acid with pantothenate always resulted in repression. DISCUSSION The inhibition of AHAS by valine was shown to be the same in extracts from both wild-type and SM-dependent E. coli K-12 (Fig. 3) . Hence, the insensitivity of the growth of the SMdependent mutants to valine in the presence of optimal concentrations of DSM may be explained solely on the basis of relaxation of Single end products were ineffective, but a combination of any two caused significant repression, except for the combination of valine and isoleucine, which caused derepression (see also reference 1). In contrast to the report (1) that maximal repression was observed with the combination valine plus leucine in E. coli K-12, we observed that other combinations were equally effective (Table 3) . These results establish that AHAS is under the control of multivalent end product repression, catabolite repression, and end product inhibition in SM-dependent mutants of E. coli K-12. Furthermore, in SM-dependent E. coli-K-12, as well as in the wild-type parent (11) , the inhibition of growth by valine is a function of the degree of catabolite repression, which in the case of SM-dependent E. coli is controlled by the concentration of antibiotic in the medium.
